The CpAL system regulates changes of the trans-epithelial resistance of human enterocytes during Clostridium perfringens type C infection.
Clostridium perfringens type C strains produce severe disease in humans and animals including enterotoxaemia and hemorrhagic diarrhea. Type C disease is mediated by production of toxins that damage the site of infection inducing loss of bloody fluids. Production of type C toxins, such as CPA, PFO, and, CPB is regulated by the C. perfringens Agr-like (CpAL) quorum sensing (QS) system. The CpAL system is also required to recapitulate, in vivo, intestinal signs of C. perfringens type C-induced disease, including hemorrhagic diarrhea and accumulation of fluids. The intestinal epithelium forms a physical barrier, made up of a series of intercellular junctions including tight junctions (TJs), adherens junctions (AJs) and desmosomes (DMs). This selective barrier regulates important physiological processes, including paracellular movement of ions and solutes, which, if altered, results in loss of fluids into the intestinal lumen. In this work, the effects of C. perfringens infection on the barrier function of intestinal epithelial cells was evaluated by measuring trans-epithelial resistance (TEER). Our studies demonstrate that infection of human enterocytes with C. perfringens type C strain CN3685 induced a significant drop on TEER. Changes in TEER were mediated by the CpAL system as a CN3685ΔagrB mutant did not induce such a drop. Physical contact between bacteria and enterocytes produced more pronounced changes in TEER and this phenomenon appeared also to be mediated by the CpAL system. Finally, immunofluorescence studies demonstrate that C. perfringens type C infection redistribute TJs protein occludin, and Claudin-3, and DMs protein desmoglein-2, but did not affect the AJs protein E-cadherin.